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| INTRODUC TI ON
Cryoballoon catheter ablation is a practical, alternative strategy to point-by-point radiofrequency catheter ablation for atrial fibrillation (AF). [1] [2] [3] Elimination of abnormal left atrium (LA)-pulmonary vein (PV) conduction is the essential procedural endpoint of cryoballoon pulmonary vein isolation (PVI). However, previous studies have reported that the disappearance of LA-PV conduction was confirmed in only 47%-50% of PVs because of underrecording of PV potentials when using a conventional octapolar, 20-mm circular PV mapping catheter (Achieve™, Medtronic, Inc, Minneapolis MN). 4, 5 A new decapolar, 25-mm circular PV mapping catheter (Achieve Advance™, Medtronic) is expected to record PV potentials more accurately because of improved electrode-tissue contact ( Figure 1 ).
An observational study reported that the new PV mapping catheter achieved real-time PV potential recording in 80% of PVs, 6 however, this study was not a comparative study.
To our knowledge, the clinical benefit of the new PV mapping catheter compared to the conventional PV mapping catheter has not been well-clarified. The purpose of this study was to compare detection rates between the decapolar and octapolar PV mapping catheters.
| ME THODS

| Patients
We performed a retrospective study of 44 consecutive patients who underwent an initial cryoballoon ablation of AF at our hospital in 2017. Exclusion criteria were age <20 years, left atrial thrombus, severe coronary artery disease slated for revascularization, and prior catheter ablation of AF.
We compared patients (n = 20) who underwent cryoballoon ablation using the decapolar PV mapping catheter from September to November 2017 with historical controls (n = 24) studied with the octapolar PV mapping catheter from July 2017 to August 2017. This study complied with the Declaration of Helsinki. Written informed consent for the ablation and participation in the study was obtained from all patients, and the protocol was approved by our Institutional Review Board.
| Catheter ablation procedure
Electrophysiological studies and catheter ablation were performed fined as when the LA-PV conduction was disconnected. 4 When PV potential disappearance was detected, peak-to-peak amplitudes of PV potentials were measured.
| Statistical analysis
Continuous data are expressed as the mean ± standard deviation or the median (interquartile range 
| RE SULTS
| Patient characteristics
Patient characteristics are shown in Table 1 
| Identification of PV potential disappearance
The decapolar PV mapping catheter more frequently detected PV potential disappearance than the octapolar catheter ( Figure 2 ).
Subgroup analysis revealed that the detection rate of PV potential disappearance was better with the decapolar than the octapolar catheter in the right superior PV (Figure 2 ). The decapolar catheter demonstrated amplitudes of PV potentials measuring twice the size of those measured by the octapolar mapping catheter, especially in the left superior and left inferior PVs (Figure 3 ).
| Comparisons of PVI procedures between the two mapping catheters
PVI procedure characteristics are shown in Table 2 . The need for touch-up ablation, procedure time, and minimal balloon temperature were similar in the two groups.
In patients with the decapolar catheter, the cause of cryoballoon ablation failure requiring touch-up ablation was narrow PV diameter The number of cryoballoon applications and fluoroscopy time tended to be higher in patients with the decapolar PV mapping catheter, and atrial tachycardia more frequently occurred with the octapolar PV mapping catheter.
| Predictors of the detection of PV potential disappearance
Patient characteristics with or without detection of PV potential disappearance are shown in Table 3 . In patients with successful detection, the decapolar PV mapping catheter was more frequently used In multivariate analysis, decapolar catheter usage was an independent predictor of the detection of PV potential disappearance.
| D ISCUSS I ON
In this retrospective study, we investigated the association between the decapolar PV mapping catheter and the detection of PV Other atrial tachycardia, n (%)
14 (8) 2 (3) 12 ( Touch-up ablations, n (%) 12 (7) 4 (5) 8 (8) 0.38 potential disappearance in 44 patients undergoing cryoballoon AF ablation.
TA B L E 2 Procedure characteristics
TA B L E 3 Characteristics of PVs with or without detection of PV potential disappearance
Our main findings were as follows: (1 
| Improved detection of PV-potential disappearance using the decapolar mapping catheter
The reasons for improved detection of PV potential disappearance in our study may be attributable to the more distinct and higher (2) The decapolar catheter was difficult to insert into the distal PV because of its large diameter, resulting in placing the catheter at the PV ostium, where the greater muscle mass would allow more distinct electrograms to be recorded. 4 The efficacy of using the decapolar catheter was more obvious in the left-sided
PVs. The higher voltage amplitude of the electrograms should make it easier to distinguish PV potentials from left atrial appendage potentials.
The detection rates of PV potential disappearance using the decapolar catheter (79%) and the octapolar catheter (51%) are similar to those reported previously (80% 6 and 47%-50%, 4,5 respectively),
suggesting that the results would be applicable to various operators and patients.
| Factors associated with detection of PV potential disappearance
Several factors, including cardiac rhythm during the freezing and anatomical characteristics of the PVs, may have influenced the recorded PV potentials and confirmation of LA-PV disconnection.
Even after adjusting for these factors, decapolar PV mapping catheter use was the only independent predictor of the detection of PVpotential disappearance. The large size of the decapolar catheter might overcome other possibly associated factors. The small size of the study population is another problem, weakening the statistical analysis. The identical rates of touch-up ablation may be because of low statistical power.
| Clinical implication of identifying PV potential disappearance
| CON CLUS IONS
The new decapolar PV mapping catheter improved the detection rate of PV potential disappearance compared with the octapolar catheter during cryoballoon PVI. Use of the decapolar PV mapping catheter may offer several clinical benefits.
ACK N OWLED G M ENT
We thank Libby Cone, MD, MA, from DMC Corp. (www.dmed.
co.jp<http://www.dmed.co.jp/>) for editing drafts of this manuscript.
CO N FLI C T S O F I NTE R E S T
Authors declare no conflict of interests for this article.
O RCI D
Masaharu Masuda https://orcid.org/0000-0002-5566-466X
